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Apparatus (or heat exchange bet wen different liquid media 
The present invention relates to an apparatus for 
heat exchange between different liquid aedia. such as 
sludge, sewage water, industrial process water or the 
like, the transfer of heat being arranged to take place 
between two or acre polluted aedia, between a polluted 
aediua and a clean aediua or vice versa. 

There already exists an air-to-air apparatus for 
heat exchange as described, for exaaple, in U.S. patent 
4. 141.412. 

The object of the present invention is to provide 
an apparatus which would be cob pact, would afford an 
effective heat exchange, and would at least reduce the 
occurrence of its passageways becoaing clogged. 

According to the invention, a heat exchange 
apparatus is provided fo r heat exchange between differe nt 
liquid aed ia. such as aludge, sewage wate r, industrial' 
process water or the like, wherein the heat exchange takes 
place either between two or sore polluted aedia or between 
a polluted aediua and a clean aediua or vice versa. The 
apparatus presents a coabinatloh of a plurality of fl a^t 
paral lel sheets dispos ed one above the other to form a 
plurality of generally planar duct section s . A system of 
partitions disposed between each pair of adjacent sheets 
forms a duct. The interaediate duct panels can be 
arranged either in parallel or in series relative to each 
other. The apparatus further comprises means for 
conducting a hot and a cold medium, respectively, over the 
sheets such that the flow of hot and cold mgrtiA takgs 
place in cross- and counter- flow fashion along ducts. The 
ga-x^^ tions combining with the sheets to f orm the ducts, 
are duct^& e^ach able . straight or curved . They are clamped 
QlUfey ^means of a frame in a li quid and air-t ight fashion . 

The invention will now be described in more 
detail and wltn reference to the accompanying drawing, in 
which FIGURE 1 is a simplified, diagrammatic perspective 
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view, showing an embodiment of the apparatus with certain 
part, broken away or removed for clarity: and P1GURES 2 
and 3 are diagrammatic plan views showing two alternative* 
of the partition* as mentioned above. 

FIGURE 1 shows an apparatus in which a hot and a 
cold medium, respectively, are conducted over a number of 
flat parallel sheets A. In the shown embodiment, the 
sheets A are horizontal and are located one above the 
other. The flow between a hot medium through duct C and a 
cold medium through duct D. respectively, takes place in 
cross- and counter- f low fashion. The transfer of the hot 
medium and the cold medium D, respectively, from one sheet 
plane or duct section to another takes place by means of 
four end boxes E. ^ t^&^f A&£fo. 

The ducts C. O can be produced in different 
ways. They can be connected in parallel or i.\ series. In 
the shown embodiment, the ducts C on the hot side* and 
ducts D on th*» cold side, respectively, are located at 
right angles to one another. Thus, all ducts C on the hot 
side and on the cold side respectively are cleanable and 
accessible from two separate directions upon removal of 
cleaning door B. 

The length, width and height of the ducts can be 
varied at both the hot and the cold side. The length, 
width and height of th-» ducts does not have to be the same 
at the hot side as that of the cold side. i<»/r) C j ' 1 

The speed of the medium flow in duct bends G may 
be varied in relation to the speed of the medium in the 
straiTht section H of the same duct. This is accomplished 
by tht partitions forming the ducts bein^ detachable from 
the panels A. 

The partitions 1_ are firmly clamped to the 
adjacent panels A by means of a frame J shown only 
diagramnatically by a broken line, as covering the top 
panel A to provide a sealed arrangement. The partitions I 
can be arranged in the form of either one of the T 
alternatives shown in. FIGURES 2 and 3. 
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The de.ign of the apparatus or the heat exchanger 
per.it. heat exchange fro- one «diu. to one .ediu. or 
fro. a plurality of media to one .ediu. in one and the 
.a.e epparatu.. For exa.ple. cold .ewage sludge entering 
the apparatus can be placed into heat exchange with 
outgoing hot sewage .ludge to a certain technical /econo^c 
li.it. Subsequently, the refining amount of energy in 
the outgoing hot ..wage .ludge can be utilired by tran.fer 
of heat to. for exa.ple. a glycol circuit which, in turn, 
preheats cold inco.ing ventilation air by means of a 
glycol/air battery. The cold .edium can be finally heated 
to the required extent, for instance by hot water fro. a 
boiler, heat pump of the like. The transfei of heat 
between sludge/glycol circuit and between hot water/sludge 
respectively takes place in the same manner as in the case 
of a siudge/siudge application, and all transfer of. heat 
15 thus take, place in the same apparatus or heat exchanger. 

An alternative with a heat pump would also be 
feasible. In .uch a ca... the heat pump utilised the. 
outgoing hot sludge as heat .ourr*. The heat from the 
heat pump can either heat the cold mediun on the apparatus 
or heat exchanger or transfer the heat to some other 
application, such as heating of water, heating of air or 
the like. 

The invention is obviously not limited to the 
described embodiment, but can naturally be varied within 
25 the scope of the present invention. 
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The embodiments of the invention in which an exclusive 
right or privilege is claimed are defined as follows: 

: . Apparatus for heat exchange between different liquid 

media, sucr. as sludge, sewage water, industrial process water, 
wr.«reir. tne heat exchange is to take place either between two or 
-ore polluted media or between a polluted medium and a clean 
medium or vice versa, comprising, in combination a plurality 
of flat parallel sheets or panels disposed one above the other; 
duct means tor conducting a hot medium and a cold medium, 
respectively, over the sheets such that the flow of hot and 
rclrt media taxes place in cross- and counter- f low fashion, the 
transfer of the respect.we medium from one sheet or panel 
to another sheet or panel being provided for by at least 
two end boxes: each duct means being defined by a pair of 
said sheets or panels disposed one next to the other, and by 
straight cr cur -ed partitions detachably clamped in a liqu-id 
and air-tight fashion to said pair of sheets or panels by 
means of a clamping device. 

2, An apparatus according to claim 1, wherein the 

sheets or panels are rectangular and form a rectangular pnsm- 
shaped stack; the partitions are straight; the duct means on 
a hot side and on a cold side of the apparatus, respectively, 
arc coextensive with generally vertical planes disposed at 
right angles relative to each other, and foor clear, .g doors 
.ire remcvui; iy engaged in air and liquid tight fashion, to the 
sheets cr panels and to ends of the respective partitions, 
or.o at each side of the stack, whereby the respective duct 
me.tr.s :b t-leanable and accessible simultaneously from two 
^•ir^qed directions upon opening or removal of the opposed 
doors. 

3. An apparatus according to claim 1, characterized 

in that the speed of the medium in bends of the duct means is 
variable in relation to the speed of the medium in straight 
portions of the duct means. 
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